DYNAMICAL LA WS AND PRINCIPLES.
moon to be a uniform spherical body. The mutual action a reaction of gravitation between her mass and the earth's, will equivalent to a single force in-some hne through her centre, a must be such as to impede the earth's rotation as long as this performed in a shorter period than the moon's motion round I earth. It must therefore he in some such direction as the line J; in the diagram, which represents, necessarily with enormous exaggeration, its deviation, OQ, from the earth's centre. Now the actual force on the moon m the Hne MQ, may be regarded as consisting of a force in the line AW towards the earth's centre, sensibly equal m amount to the whole force, and a comparatively very small force m the tine MT perpendicular to MO This latter is very nearly tangential to the moon's path, ami is in the direction with her motion. Such a force, if suddenly commencing to act, would, in the first pla increase the moon's velocity; but after a certain time she would h: muved so much farther from the earth, in virtue of this acceleratu as to have lost, by moving against the earth's attraction, as mi velocity as t*hc had gained by the tangential accelerating force. 1 integral effect on the moon's motion, of the particular disturb! cause now under consideration, is most easily found by using the pr ciple of moments of momenta (§ 233). Thus we see that as nu: moment of momentum is gained in any time by the motions of i centres of inertia of tthe moon and earth relatively to their com in centre of inertia, as Is lost by the earth's rotation about its axis, is funnel that the distance would be increased to about 347,100 mil and the period lengthened to 48-36 days. Were there no other bo in the universe but the earth and the moon, these two bodies m'\\, go on moving thus for ever, in circular orbits round their comm centre of inertia, and the earth rotating about its axis in the sa period, M) as always to turn the same face to the moon, and therefi to have all the liquids at its surface at rest relatively to the solid. I the existence of the sun would prevent any such state of things fr< being permanent. There would be solar tides—twice high water a twice low water—in the period of the earth's revolution relatively the sun (that is to .say, twice in the solar day, or, which would be saint* thing, the numth^. This could not go on without loss of ene: by fluid friction. It is not easy to trace the whole course of : disturbance tn the earth's and moon's motions which this cat would produce, but its ultimate effect must be to bring the eat moon, and sun to rotate round their common centre of inertia, 1 parts of one rigid body. It is probable that the moon, in anci times Liquid or viscous in it.i outer layer if not throughout, was tl brought to turn always the same face to die earth.he two bodies about their centre of inertia; because as long as these periods differ, the tidal action of the earth's surface must keep subtracting energy from their motions.   To view the subject more in detail, and, at the same time, to avoid unnecessary complications, let us suppose the
